bones and teeth. When all the evidence is put together, it may be concluded that in water fluoridation adequate factors of safety exist against the known toxic effects of fluoride. Additional studies are needed of population groups that have been for many years drinking fluoridated water. At present, the evidence does not justify the postponement of water fluoridation.
Newburgh -Kingston caries-fluorine study Among the important questions which have to be answered when a new public health practice is considered are ( 1) the need for this new practice, ( 2) its safety, ( 3) its practicability and ( 4) its effectiveness. The literature during the past two decades has reported numerous surveys which have demonstrated the magnitude of dental caries prevalence and the yearly incidence rates. 1 The inadequate means which are available to cope with this problem have also been reported.2 The previous authors have discussed the practicability and safety of community water fluoridation as a prophylactic program for the partial control of new dental carious lesions. I shall try to demonstrate the degree to which a community water fluoridation program has contributed to the control of this disease.
Between June 1944· and February 1.94·6, clinical dental examinations were made for all of the elementary grade school children aged 6 to 12 in both the public and parochial schools in Newburgh and Kingston, N. Y. All the examinations at that time were made by one staff dentist using the classic mouth mirror and explorer technic. The recording was made according to an established classification which provided for cariesfree teeth, untreated caries, filled, missing and unerupted teeth. Each tooth on the chart had some notation to indicate its status (Fig. 1 ).
The initial dental examinations which were made in 1944-45 in Newburgh and in 1945-46 in Kingston demonstrated close comparability of dental caries experience among the children aged 6 to 12. The age-adjusted DMF rate in these base line examinations was approximately 20 DMF teeth per hundred permanent teeth in both Newburgh and in Kingston. With regard to first permanent molars, the rate was approximately 58 DMF first molars per hundred erupted first molars in each city. 3 The community water supplies at the time of these examinations were both fluoride deficient, Newburgh's supply having 0.12 ppm fluoride (F) whereas Kingston had 0.05 ppm fluoride (F).
On May 2, 1945, Newburgh's water supply was supplemented with sodium fluoride to bring its fluoride ion concentration up to 1.0 to 1.2 ppm, and this concentration has been continuously maintained since then. Kingston's supply has remained fluoride deficient throughout the study period.
Annual clinical dental examinations for children in Newburgh were made in each of the years 1944 -1945 through 1954 -1955 and in Kingston from 1945 -1946 through 1954 -1955 . In addition to the clinical examinations, roentgenograms were included in the examinations for the years 1949-1950, 1953-1954 and 1954-1955. Progress reports were published after three, 3 Newburgh children, whereas the reports showed little change in caries experience among Kingston children.
SCOPE OF REPORT
The tabulations and analyses of the data presented here are based on the dental findings after ten years of water fluoridation in Newburgh compared with data from fluoride-deficient Kingston. Both clinical and roentgenographic dental examinations were made for 2,024 children in Newburgh who were 6 to 14years of age and 115 who were 16 years old. These children were selected by taking every second child in the specified ages who was enrolled in the school census and who was present in class on the day of examination. Both the public and parochial schools were included. This re- Newburgh to the time of the examination. Of this latter group there were 1,519 children aged 6 to 14 and 109 aged 16. The Kingston children were selected for examination in the same way as in Newburgh. There were 2,021 of these children who were 6 to 14 years of age and 119 who were 16 years old. All the Kingston children examined are included in this report. The clinical dental examinations all were made by the staff senior dentist, (B.W.) between October 1954 and June 1955. The intraoral roentgenograms were taken by the senior dentist and a staff dental hygienist. The films, after being developed, were sent to the central office in Albany where statisticians randomized the film series so that the interpreters did not know whether they were reading Newburgh or Kingston films. The films were read by the associate research dentist (D.J.S.) and the senior dentist and recorded on new examination record cards which were then matched with the clinical records. The additional observations were added to the clinical records in reel so that they could be distinguished from the clinical observations.
The data are combined for six to nine year old children because these children in Newburgh had used fluoridated water throughout their lives. The 10 to 12 year old children, who were under two years of age in 1945, had used fluoridated water during the partial calcification of the crowns of the first permanent molars and throughout the calcification of the second permanent molar crowns. The 13 to 14 year old children were three to four years of age in 1945 and drank fluoridated water in the postcalcification period of the first molar crowns but prior to eruption of these teeth and throughout the calcification of the crowns of the second permanent molars. The 16 year old children were six years old in 1945, and they were first exposed to fluoridated water when their first permanent molars were erupting and the crowns of their second molars almost fully calcified. DMF rates may be based either on the tooth population as the universe, in which case the rate is expressed as DMF teeth per hundred erupted permanent teeth, or it may be expressed as DMF teeth per child or per hundred children. The use of teeth as the universe was preferred because individual teeth may be subjected independently to the hazard of caries. Caries is different from other diseases such as measles or scarlet fever in which the whole person is subject to the disease; however, since many other dental caries studies have expressed the DMF rates based on children, both forms of reporting have been included.
FINDINGS
The DMF rates for the six to nine year old children in Newburgh show 57 to 58 per cent less dental caries experience than do the rates for children of comparable age in Kingston. Among the 10 to 12 year old children, the differences are 52 to 53 per cent and the 13 and 14 year old children show 48 per cent difference, whereas the 16 year old children show a difference of 41 per cent (Tables 1 and  2 ). These data are based on the combined clinical and roentgenographic examinations.
In Table 3 are recorded the DMF rates observed on clinical examination only and the combined clinical and roentgenographic rates .. The percentage difference of DMF teeth detected by roentgen ray and not found on clinical examination is appreciably higher in each age grouping for both Newburgh and Kingston. This increment, however, was more than twice as great in Kingston for ages six to nine and 10 to 12 than it was in Newburgh. At ages 13 and 14, it was 91 per cent higher, and at age 16, 49 per cent higher in Kingston than in Newburgh.
The first permanent molars are frequently used as an index of caries experience among children because this tooth accounts for the major incidence of caries in this group. Because this tooth erupts at about six or seven years of age and because of its morphology, it frequently succumbs to the hazard of caries early in life. In the Newburgh-Kingston Study, special attention was paid to the first 5. Newburgh children ol this age group exposed to fluoridated water from time of birth. permanent molars in each of the annual examinations and, as has been reported in each of the progress reports, there has been a continuing downward trend in DMF first molars in Newburgh. The DMF first permanent molar rate was 53 per cent lower in Newburgh children ages six to nine, 30 per cent lower at ages 10 to 12, 14 per cent lower at ages 13 and 14 and 4 per cent lower at age 16 (Table 4) .
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Analyses of the several categories which make up the DMF total reveal that in each of the age groups studied, except at age 16, the rate for filled first molars was comparable for both cities. At age 16, Newburgh had a higher filled molar rate. Thus, for 94 per cent of the children studied, the amount of dental care was comparable in Newburgh and in Kingston. Among the six to nine year old children in Kingston, however, the proportion of first molars with untreated caries was three times as great, and the proportion of first molars missing was eight times as great, as noted among Newburgh children of the same age. At ages 10 to 12, the Kingston children had an 80 per cent greater proportion of untreated carious first molars and more than 4 yQ times as great a proportion of missing first molars compared to the Newburgh children. At ages 13 and 14, the Kingston children had more than a 33 per cent higher untreated caries rate and about a 70 per cent higher rate for missing first 4. DMF includes permanent teeth decayed, missing (lost subsequent to eruption). or filled, 5. Newburgh children of this age group exposed to fluoridated water from time of birth.
molars. At age 16 the Kingston children had about a 70 per cent higher rate of untreated carious first molars and a 48 per cent higher lost molar rate (Table 5 and Fig. 2 ). An interesting comparison was made of the caries status of first and second permanent molars in Newburgh and Kingston children age 13, 14· and 16. The Newburgh children were three, four and six years of age, respectively, when first subjected to fluoridated water. As indicated previously, the crowns of the first molars of the 13 and 14 year old children were already calcified in 1945, and the Newburgh and Kingston, 1954-1955 first molars of the 16 year old children were either erupted or about to erupt at that time. In 1945, the second molar crowns of the 13 and 14 year olds were just about starting to develop but were about half developed for the 16 year old children.
The 13 year old children in Newburgh had a 15 per cent lower DMF rate in first molars and about 51 per cent lower rate in second molars than did the Kingston children. The percentage difference for the 14· year olds was 14 per cent for the first molars and 44· per cent for the second molars. For the 16 year olds the percentage difference was 4 per cent for first molars and 29 per cent for second molars (Table 6 ).
In the last published report on the dental findings in 1953-54, it was reported that there seemed to be a selective protection for proximal surfaces as compared with occlusal surfaces of teeth. 6 That report, while also based on both roentgenographic and clinical examinations, dealt with rather small groups of children (about 3 7 5 children ages six to ten in each city), and there was considerable difference in age distribution. Use of small numbers may preclude sufficient accuracy on which to make conclusive statements. At best, only a trend could be determined in that report, rather than definitive conclusions. In this current report there are substantially larger numbers of children in each of the age categories in both cities, and the previous impression regarding proximal and occlusal surfaces seems to be well founded. For the investigation of this factor the posterior permanent teeth (exclusive of third molars) were selected for analysis of carious surfaces. Since there is some difficulty in determining the origin of caries in instances of compound fillings or untreated compound carious lesions, only those posterior teeth in which there were clearly differentiable carious proximal and occlusal surfaces were used as the basis for study. A differentiable carious surface was defined as a proximal or occlusal surface with untreated caries or filling, clearly distinguishable in origin from adjacent occlusal or proximal surfaces respectively with untreated caries or filling.
The index used is that proportion of the total differentiable carious proximal and occlusal surfaces which are proximal surfaces. In all age groups, there was a significantly lower proportion of differentiable carious proximal surfaces in Newburgh than in Kingston.
In addition, the proportion of erupted posterior permanent teeth with differentiable carious occlusal surfaces and the proportion with differentiable carious proximal surfaces were obtained. For the six to nine year old group, the proportion of teeth with differentiable carious occlusal surfaces was about 40 per cent lower in Newburgh than Kingston. This rate is consistent with the much lower first permanent molar DMF rate in Newburgh at these ages. Since, at these ages, the first molars make up the entire proportion of the posterior teeth, this difference may be a reflection of the reduced DMF rate. At other ages no major difference seems to exist in these proportions in the two cities. It may be, however, that the greater proportion of compound carious lesions in Kingston at these ages has reduced these proportions which arc based on differentiable carious surfaces only, to a point of similarity with those of Newburgh (Table 7) .
In each age group, the proportion of erupted posterior permanent teeth with differentiable carious proximal surfaces, whether one or both surfaces are carious, is lower in Newburgh than in Kingston. This has been reflected in the proportion of differentiable carious surfaces which are proximal, as given previously.
As reported previously, the detection and correction of proximal caries is much more difficult than is occlusal caries. The data indicate, therefore, that in addition to the quantitative benefit which accrues from ingested water fluorides, that is, the reduction of DMF rates by about 60 per cent, there is also a qualitative benefit in that fluoridation is especially effective in preventing those lesions which are most difficult to detect and to correct.
In three of the previous reports, the status of children with all the deciduous cuspids and deciduous molars present and caries free was studied: 1 • 5 • 0 Arbitrarily the deciduous incisor teeth were excluded because these teeth were in many instances exfoliated by the time the children were examined. On this basis those children who had all 12 of their deciduous cuspids and deciduous molars present and caries free were considered to be completely caries free insofar as their deciduous dentition was concerned. While this may be an arbitrary definition, it is a reasonable one because caries is rarely found in incisor teeth without a carious molar in the same mouth. This study was confined to the six to nine year old children because at these ages the children should normally have the deciduous cuspids and deciduous molars present. In Newburgh there were over five times as many children in this age group with all the specified teeth present and caries free as there were in Kingston (Table 8 and Fig. 3) .
One of the arguments advanced against the fluoridation of water supplies is· the potential danger of mottled enamel or dental fluorosis. Unfortunately the term mottled enamel is applied to all degrees of dental fluorosis. In its more severe forms it results in dental disfigurement; it was the endemic occurrence of this condition which led to the discovery of the relationship of ingested waterborne fluorides to caries prophylaxis. The severity of dental fluorosis is directly correlated to the concentration of the fluoride ion in the drinking water. In the milder forms of fluorosis the tooth enamel has a high luster which enhances the beauty of the teeth rather than disfiguring them.
A special study of dental fluorosis in Newburgh and Kingston was made by A. L. Russell, a Public Health Service officer with long experience in the detection of the mildest of such lesions. He examined 621 children aged 7 to 14 in Newburgh, of whom 438 had had continuous residence there since fluoridation started, and 612 children of the same ages in Kingston. I. Differentiable caries is here defined as untreated caries or filling on a proximal or occlusal surface, clearly distinguishable in origin from an adjacent occlusal or proximal surface (respectively) with untreated caries or filling.
2. Posterior permanent teeth consist of the eight bicuspids and eight molars. 3. Adjusted to the posterior tooth population in each age group in the Kingston 1954-1955 examinations. 4. Ad;usted to the number of differentiable carious proximal and occlusal surfaces in each age group in the Kingston 1954 Kingston -1955 5. Newburgh children of this age group exposed to fluoridated water from time of birth. , 1954-1955 child is classified on the basis of the two teeth in his mouth showing the most advanced signs of fluorosis. Enamel opacities due to causes other than fluoride exposure.were also recorded for the children in both cities. In general, these other opacities are developmental hypoplasias. Distinction between opacities caused by fluoride exposure and developmental hypoplasias can be made by a trained examiner, and in some very few instances the two types of lesions may occur on the same tooth.
Among the 438 children with continuous residence in Newburgh, there were 46 children with questionable fluorosis, 26 children with very mild fluorosis and six with mild fluorosis (Table 9 ). There were no instances of moderate or severe mottling. The distinctions between questionable, very mild and mild fluorosis are based wholly on the extent of the tooth surface involved. In these three categories noted, the involvement consists of slight whitish flecks or opaque areas on the surface of the enamel without any breaks in surface continuity, excessive wear or staining. A trained eye is required to detect these stages of mottling, and the average dental practitioner would have difficulty finding them. None of these instances of dental fluorosis was disfiguring.
In Kingston 115 of the 612 children examined showed nonfluoride opacities, constituting almost 20 per cent of the children examined. In Newburgh there were 36 such children, or 8 per cent of the children studied. Most instances of these hypoplasias appear as circular white or colored patches in the enamel, and most of them are obvious even to the untrained eye. The relatively infrequent occurrence of nonfluoride opacities in Newburgh compared to Kingston tends to confirm a previous report that the intake of fluoridated water at the recom- mended concentration appears to reduce the hazard of hypoplastic spots on teeth. 8 The same groups of children were examined and scored for gingival and periodontal disease, using the system and criteria established by Russell. Under this system, gingivitis is given a positive score only when it is flagrant and overt; this permits placing greater emphasis on advanced disease, and minimizes examiner bias. There was slightly, but significantly, more gingivitis in Kingston than in Newburgh children. Although there is no evidence that ingested water fluoride at the optimum concentration provides gingival protection, it is of significance that this fluoride intake is not associated with an increased prevalence of gingival disease.
SUMMARY
The results of dental clinical and roentgenographic examinations of children in Newburgh and Kingston after ten years of fluoride experience in Newburgh have been reported.
The children ages six to nine in Newburgh who had been drinking fluoridated water all of their lives had a DMF rate for permanent teeth 58 per cent lower AST ... VOLUME 52, MARCH 1956 • 323 than in Kingston children of the same age.
The 10 to 12, 13 to 14 and 16 year old Newburgh children, who were not exposed to fluoridated water all of their lives but who had had continuous residence in Newburgh since May 2, 1945, had rates lower by 52 per cent, 48 per cent and 41 per cent respectively, compared with Kingston children of similar ages.
With regard to first permanent molars, the children who lived all their lives on fluoridated water l1ad a DMF rate 53 per cent lower than the Kingston children of the same age. These Kingston children had three times as many first molars with untreated caries and about eight times as many first molars already lost because of caries than noted among the Newburgh children.
DMF rates for first molars among Newburgh children who did not have lifetime exposure to the fluoridated water compared with similar aged Kingston children were lower by 30 per cent in the 10 to 12 year old group, 14 per cent in The data based on DMF surfaces inclicate that ingested water-borne fluorides at the optimum concentration affords selective protection for the proximal surfaces of posterior teeth in comparison with occlusal surfaces.
There were about six times as many children in Newburgh ages six to nine who had all their deciduous cuspids and deciduous molars present and caries free than noted in Kingston.
In a study of enamel opacities among children ages 7 to 14 in Newburgh and in Kingston, there was no evidence of any disfiguring mottled enamel among the Newburgh children. Forty-six Newburgh children had questionable fluorosis, 26 had very mild fluorosis and six had mild fluorosis. There were 115 children in Kingston who showed nonfluoride enamel opacities and 36 such children in Newburgh.
There was no evidence that drinking fluoridated water at the recommended concentration contributed to the hazard of gingivitis. The staff of the Newburgh-Kingston Caries-Fluorine Study are to be congratulated for a job well done and thanked for their cooperation. The staff was made up of David E. Overton, M.D., associate physician, pediatric research; Sidney B. Finn, associate research dentist; Barnet Wachs, senior dentist; Clara M. Briggs, public health nurse; Emma Rabineau, dental hygienist; James Gaddy, medical technician; Jayn Parker, clerk; Mary Peel, clerk; Theresa Costa, clerk, and Harold Gardener, dental assistant.
A special commendation must be given to the civic and school authorities in both Newburgh and Kingston for their cooperation which made this study possible; also to the staff at the Water Treatment Plant in Newburgh, who were responsible for the technical aspects of the fluoridation process and who did their job so well.
All concerned with the study are deeply grateful to the New York Institute of Clinical Oral Pathology for the interest with which they organized the initial meeting in 1944 and the final one in 1955, to Edward S. Godfrey, former commissioner of health, Herman E. Hillcboe, commissioner of health of the New York DODD •. • VOLUME 52, MARCH 1956 • 325 State Department of Health and the central office staff of the New York State Department of Health, for their encouragement and assistance in making this study possible.
Establishing just fees for patients Lloyd H. Dodd, D.D.S., Decatur, Ill. Many factors enter into the setting of just fees for patients. Consideration must be given to the value of the dental health service to the patient, the public welfare, fair remuneration to the dentist, prevailing fees in the community and the establishment of good public relations. Fees are only one factor to be considered in good practice administration, but an important factor meriting much consideration.
The recent graduate must first determine his cost of practice, that is, the cost of education and the cost of equipment. These are known factors. The fixed expenses such as rent and salary can only be estimated and cannot be determined definitely until the dentist has been in practice for two or three years. The total amount of the cost of education and equipment when added to the current office expenses and divided by office working hours will give the hourly overhead. This amount should be amortized at approximately 4 per cent each year for 25 years, which is generally agreed to be the most productive period. The percentage of gross income that goes for overhead is estimated at 40 per cent.
When Sundays, holidays, vacations, conventions, illnesses and miscellaneous absences are subtracted, there remains an average of 250 working days per year.
If the average productive hours are estimated at six per day, there are 1,500 productive hours per year, or approximately 125 productive hours per month.
The recent graduate should set up early in his career definite objectivesprofessional, social and financial-and should establish provisions for his continued education.
QUESTIONS AND ANSWERS ON FEES
Many questions are asked concerning fees. Among those to be considered are the following:
Q. Should a thorough diagnosis be made before a fee is quoted?
A. Yes. A thorough diagnosis should be made, a complete history should be obtained and the patient's story should be heard. Much valuable information can be obtained thereby, particularly information concerning the patient's experiences with previous dentists and possible prejudices and fixed ideas.
Q.
After the patient, who should be considered (besides the dentist) when the fee is quoted?
A. The dentist's dependents-his wife, children and others dependent on him.
Presented before the ninetieth Midwinter Meeting of the Chicago Dental Society, Chicago, February 9, 1955. 
